Mechanism and consequences of nerve cell death in Parkinson's disease.
The etiology of Parkinson's disease remains unknown, making it difficult to develop therapeutical approaches to stop the progression of the disease. The best known treatment to date is based on the use of L-DOPA or dopaminergic agonists. These are merely substitutive therapies and have limitations because of their side effects. Thus, the development of new therapeutical strategies will require a far better knowledge of the mechanism and the consequences of nerve cell death in Parkinson's disease. Parkinson's disease is characterized by a selective vulnerability of sub-populations of dopaminergic neurons in the mesencephalon. The fact that the neurons which degenerate in Parkinson's disease are already sensitive to oxidative stress in control subjects and the reported increased production of oxygen free radicals in Parkinson's disease suggest that oxidative stress may be involved in the mechanism of nerve cell death. Furthermore, oxygen free radicals are also involved in an oxygen-dependent pro-apoptotic pathway stimulated by the inflammatory reaction observed in Parkinson's disease. These data suggest that anti-oxidant or anti-inflammatory treatments may slow down the progression of the disease. On the other hand, new substitutive therapies may be developed by trying to restore the activity of the neurons located downstream from the nigrostriatal pathway. Indeed, the nigrostriatal denervation induces a hyper-activity of the output structures of the basal ganglia (internal segment of the globus pallidus and substantia nigra pars reticulata), as demonstrated in various animal models of the disease. These changes in the activity of the output structures of the basal ganglia seem to be directly induced by the hyperactivity of the glutamatergic afferent fibers from the subthalamic nucleus. The fact that L-DOPA treatment or a reduction in the activity of the subthalamic nucleus alleviate the symptoms of the disease and restore the activity of the output structures of the basal ganglia in parkinsonism suggests that these structures play a key role in the pathophysiology of the disease and could represent a potential therapeutic target.